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(YLGHQFHVIURP$5,0$LQWHUYHQWLRQPRGHOVKRZWKDWWKHUHDOLPSDFWRIWKH
ILQDQFLDO WVXQDPLRQ+RQJ.RQJSRUWKDSSHQHGHDUOLHU WKDQWKHREVHUYDEOH
IDOO LQ WKH WKURXJKSXWGDWDQDPHO\VLJQLILFDQW LPSDFWVWDUWHGDURXQG0D\
ZKLOH WKHIRUHFDVWLQJPRGHOZLWKFRQVLGHULQJILQDQFLDO WVXQDPLIURP
6HSWWR2FWLVVXSHULRU9$5LQWHUYHQWLRQDQDO\VLVLVHPSOR\HG
WRFRPSDUH WKH+RQJ.RQJDQG6KHQ]KHQSRUWV2XUILQGLQJVVXJJHVW WKDW
6KHQ]KHQSRUW LVPRUHVHQVLWLYH WR WKHILQDQFLDO WVXQDPL WKDQ+RQJ.RQJ
SRUWVKRZLQJDQHDUOLHUDQGGHHSHULPSDFW7KHLUUHODWLRQVKLSDOVRFKDQJHG
DIWHUWKH¿QDQFLDOWVXQDPLQDPHO\+RQJ.RQJDQG6KHQ]KHQSRUWVEHFRPH
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I. Introduction
7KHVXESULPHFULVLV LQ WKH8QLWHG6WDWHVHUXSWHG LQ-XO\DQG WKHQ
WULJJHUHGD VKDUS IDOORQ WKHJOREDOHFRQRP\&KLQD LV DQH[SRUWGULYHQ
HFRQRP\KHQFHDOPRVWDOOWKHUHODWHGLQGXVWULHVVXIIHUHGDGHHSUHFHVVLRQE\
WKLVZRUOGZLGHILQDQFLDO WVXQDPL6KLSSLQJLQGXVWU\HVSHFLDOO\H[SHULHQFHG
DKDUGWLPH7KHFRQWDLQHUWKURXJKSXWVIRUDOO WKHSRUWVLQ&KLQDXQGHUZHQW
GUDPDWLFUHGXFWLRQV+RQJ.RQJLVQRH[FHSWLRQ
7KHSRUWRI+RQJ.RQJLVDQLPSRUWDQWFHQWHUIRUWKHLQWHUQDWLRQDO¿QDQFH
DQGWUDGH7KHWUDGLQJDQGORJLVWLFV LQGXVWU\JHQHUDWHGRI*'3DQG
RIHPSOR\PHQWLQ+RQJ.RQJLQ6LQFHV+RQJ.RQJSRUW
KDVEHHQRQHRIWKHEXVLHVWDQGPRVWHI¿FLHQWLQWHUQDWLRQDOFRQWDLQHUSRUWVLQ
WKHZRUOG,WKDQGOHGPLOOLRQ7(8VRIFRQWDLQHUVLQ
7KHFRQWDLQHU WKURXJKSXW IRU+RQJ.RQJSRUWZDV ORFNHG LQFROG WLPHV
GXULQJWKH¿QDQFLDOWVXQDPL$V)LJXUHVKRZVLWV\HDURQ\HDUWKURXJKSXW
JURZWK UDWHGHFUHDVHG VXGGHQO\ZKHQ WKHZRUOGZLGH ILQDQFLDO WVXQDPL
DUULYHGLQ&KLQDDURXQG2FW%\H[DPLQLQJWKHJURZWKUDWHRIFRQWDLQHU
WKURXJKSXWIRU+RQJ.RQJSRUWLWLVQRGRXEWWKDWWKH¿QDQFLDOWVXQDPLKDV
DQHJDWLYHLPSDFWRQ+RQJ.RQJSRUWIURP1RYWR2FWEHFDXVH
WKHJURZWKUDWH LQ WKLVSHULRGH[KLELWVDFRQWLQXRXVQHJDWLYHGHYHORSPHQW
,QRWKHUZRUGVIURPWKHGDWDVHULHVZHFDQRQO\REVHUYHWKLVLPSDFWVWDUWHG
IURP1RY ,Q IDFWDIWHU WKHEUHDNRXWRIVXESULPHFULVLV LQ LW
VZLIWO\VSUHDGWRWKHZKROHZRUOGLQFOXGLQJ&KLQD:LWKWKHEDQNUXSWF\RI
/HKPDQ%URWKHUVDQGWKHWDNHRYHURI0HUULOO/\QFKWKH&KLQHVHFHQWUDOEDQN
FXWWKHLQWHUHVWUDWHRQ6HSWWRSUHYHQWLWVHFRQRP\IURPWKHGRZQWXUQ
$IWHU6HSWDGHHSUHFHVVLRQRYHUVSUHDGWRDOOVHFWRUVLQ&KLQDLQFOXGLQJ
WKHSRUWDQGVKLSSLQJLQGXVWU\7KHUHIRUHLWVHHPVH[LVWDWLPHGHOD\EHWZHHQ
WKHUHDOGRZQWXUQRIFRQWDLQHUWKURXJKSXWDQGWKHUHÀHFWLRQRIWKLVUHFHVVLRQ
RQWKHWKURXJKSXWGDWDVHULHV7KLVWLPHODJLVUHDVRQDEOHEHFDXVHDWWKHHDUO\
VWDJHDIWHU WKHHUXSWLRQRI WKHILQDQFLDO WVXQDPLVKLSSLQJFRPSDQLHVPD\
VWLOOKROGVRPHRUGHUVIRUWUDQVSRUWDWLRQLQKDQG'XHWRWKLVWLPHGHOD\RQH
PD\ZRQGHUGRHV WKH LPSDFWKDSSHQEHIRUH WKHREVHUYDEOHGHFUHDVHIURP
5HIHUWR7KH6LWXDWLRQRIWKH)RXU.H\,QGXVWULHVLQWKH+RQJ.RQJ(FRQRP\LQ!
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WKHWKURXJKSXWGDWDIRU+RQJ.RQJSRUW":KHQLVWKHUHDOVWDUWLQJWLPHWKH
¿QDQFLDOWVXQDPLLPSDFWHGRQ+RQJ.RQJSRUWDQGZKDWLVWKHGHJUHHRILWV
LPSDFW"0RUHRYHUVLQFHWKH¿QDQFLDOWVXQDPLLVQRWDQLQVWDQWDQHRXVHYHQW
EXWODVWHGIRUQHDUO\WZR\HDUVLWVLPSDFWRQFRQWDLQHUWKURXJKSXWVKRXOGDOVR
H[KLELWDFRQWLQXRXVSURFHVV7KHQZKDWDUHWKHVFDOHDQGWKHVFRSHRIWKLV
SURFHVV"
7KH¿QDQFLDOWVXQDPLQRWRQO\LPSDFWHG+RQJ.RQJSRUWEXWDOVRWKHSRUWV
DURXQGLW+RQJ.RQJSRUWKDVEHHQORVLQJLWVPDUNHWVKDUHLQUHFHQWO\\HDUV
HVSHFLDOO\XQGHU WKHSUHVVXUHRI WKH IDVWGHYHORSPHQWRI6KHQ]KHQSRUW
6KHQ]KHQDQG+RQJ.RQJSRUWVVKDUHDFRPPRQGHPDQGVRXUFH WKH3HDUO
5LYHU'HOWD35'DUHD6KHQ]KHQSRUWLVH[SRUWRULHQWHG:LWKWKHPRYHPHQW
RIPDMRULW\PDQXIDFWXULQJ LQGXVWULHV WRPDLQODQG&KLQD WUDQVSRUWDWLRQ
WKURXJK6KHQ]KHQSRUWLVPRUHFRQYHQLHQWDQGOHVVFRVWO\2QWKHRWKHUKDQG
VLQFHPDMRULW\RISRUWFDOOVRI6KHQ]KHQSRUWDOVRFDOODW+RQJ.RQJSRUW
UHH[SRUWVRIJRRGVIURPPDLQODQG&KLQDDFFRXQWV IRUD ODUJHSHUFHQWDJH
RI+RQJ.RQJSRUW¶VEXVLQHVV%HFDXVHRI WKHGLIIHUHQFHLQ WKHXQGHUO\LQJ
HFRQRPLFVWUXFWXUHVWKHLPSDFWRIWKH¿QDQFLDOWVXQDPLPD\GLVSOD\GLIIHUHQW
VFDOHVIRU+RQJ.RQJDQG6KHQ]KHQSRUWV0RUHRYHU WKH¿QDQFLDO WVXQDPL
FDXVHG WKHH[SRUWGHPDQGGHFUHDVHVXEVWDQWLDOO\ZKLFKPD\LQ WXUQDIIHFW
WKHLQWHUDFWLRQVEHWZHHQ+RQJ.RQJDQG6KHQ]KHQSRUWV+HQFHLQRUGHUWR
UHYHDO WKHLUUHODWLRQVKLSVZHDOVRVWXG\WKHLPSDFWRIILQDQFLDO WVXQDPLRQ
+RQJ.RQJSRUWE\FRPSDULQJZLWKWKHLPSDFWRQ6KHQ]KHQSRUW)URP+RQJ
.RQJSRUW¶VSRLQWRIYLHZDEHWWHUXQGHUVWDQGLQJRI WKHUHODWLRQVKLSZLWK
6KHQ]KHQSRUWFDQKHOS+RQJ.RQJWRWKLQNDERXWQHZVWUDWHJLHVIRUNHHSLQJ
LWVZRUOGFODVVFRQWDLQHUSRUWVWDWXV
0DMRULW\SDVWZRUNVRQ WKH LPSDFWRI WKH ILQDQFLDO WVXQDPLRQSRUWDQG
VKLSSLQJDSSOLHGTXDOLWDWLYHDQDO\VLV7KHTXDQWLWDWLYHZRUNVKDYHRQO\EHHQ
FDUULHGRXWLQWKHVHFWRUVRWKHUWKDQWKHSRUWDQGVKLSSLQJ)RUH[DPSOH=KX
DQG:DQJVWXGLHGWKHLQÀXHQFHRIWKH¿QDQFLDOWVXQDPLRQWKHLQWHUQDWLRQDO
WUDGHLQ&KLQD&KXQJHWDOPRGHOHGWKHLPSDFWRIILQDQFLDOFULVLVRQWKH
PDQXIDFWXULQJ LQGXVWU\ LQ&KLQD7KHUHVWLOOD ODFNRITXDQWLWDWLYHZRUNV
)RUH[DPSOH6ODFN1JDQG/LX3DOOLVDQG'H/DQJHQ
=KXDQG:DQJ
&KXQJHWDO
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RQWKHVFDOHRI LPSDFWIURPWKHILQDQFLDO WVXQDPLRQWKHSRUWDQGVKLSSLQJ
LQGXVWU\3DUWLFXODUO\ WKHH[LVWLQJTXDQWLWDWLYHOLWHUDWXUHXVXDOO\HVWDEOLVKHG
WKHLPSDFWRIWKH¿QDQFLDOWVXQDPLVWDUWHGIURPDSDUWLFXODUWLPHSRLQWHJ
6HSW$VPHQWLRQHGWKHUHDOVWDUWLQJWLPHRIWKLVLPSDFWPD\EHHDUOLHU
WKDQZKDWZHFDQREVHUYHGLUHFWO\IURPWKHGDWD7KXVWKLVLVVXHVKRXOGEH
H[DPLQHGRYHUDORQJHUWLPHSHULRG
)LJXUH!<HDURQ\HDUJURZWKUDWHRIFRQWDLQHUWKURXJKSXWIRU+RQJ.RQJSRUW
,Q VXPPDU\ WKLVSDSHUPDNHVD ILUVW DWWHPSW WRDQDO\]H WKH LPSDFWRI
WKH ILQDQFLDO WVXQDPLRQ WKH FRQWDLQHU WKURXJKSXW IRU+RQJ.RQJSRUW
TXDQWLWDWLYHO\:H¿UVWH[DPLQHWKH+RQJ.RQJSRUWVHSDUDWHO\WRHVWDEOLVKDQ
LQLWLDOPRQWKLQZKLFKWKHLPSDFWRIWKH¿QDQFLDOWVXQDPLRQ+RQJ.RQJSRUW
VWDUWV,QWKLVVWHSZHDOVRIRUPXODWHDPRGHOWRIRUHFDVWWKHWKURXJKSXWIRU
+RQJ.RQJSRUWPRUHDFFXUDWHO\:HWKHQFRPSDUHWKHLPSDFWRIWKH¿QDQFLDO
WVXQDPLRQ+RQJ.RQJDQG6KHQ]KHQSRUWV WRUHYHDO WKHLUPXWXDOUHODWLRQV
DQGWKHLUGLIIHUHQWUHDFWLRQVWRWKH¿QDQFLDOWVXQDPL
7KH SDSHU SURFHHGV DV IROORZV7KH QH[W VHFWLRQ JLYHV RXU UHVHDUFK
PHWKRGRORJ\ 6HFWLRQ  SUHVHQWV WKH HPSLULFDO UHVXOWV DQG6HFWLRQ 
FRQFOXGHV
=KXDQG:DQJS
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II. Methodology
1. The ARIMA model
7KH$XWRUHJUHVVLYH ,QWHJUDWHG0RYLQJ$YHUDJH $5,0$PRGHOZDV
GHYHORSHGWRIRUHFDVWDWLPHVHULHV,WFDQEHUHSUHVHQWHGDV$5,0$pdq
LIDVWRFKDVWLFSURFHVVytLVVWDWLRQDU\DIWHUdWLPHVGLIIHUHQFHG$5,0$pdq
FRPELQHVpRUGHU$XWRUHJUHVVLYH WHUP$5pDQGqRUGHUPRYLQJDYHUDJH
WHUP0$q7KHUHIRUHytVDWLVILHG$5,0$pdqSURFHVV LQGLFDWHV WKDWyt
GHSHQGVOLQHDUO\RQLWVRZQSUHYLRXVYDOXHVDQGDFRPELQDWLRQRIFXUUHQWDQG
SDVWYDOXHVRIDZKLWHQRLVHHUURU WHUP,Q WKLVSDSHUZHDSSO\WKLVPRGHO
WRH[DPLQHWKHFRQWDLQHUWKURXJKSXWIRU+RQJ.RQJSRUW,IZHGHQRWHWKLV
YDULDEOHDVHKPDQRQVHDVRQDO$5,0$pdqIRUHKPFDQEHZULWWHQDV
       
d
t t t p t p t t t q t qHKP HKP HKP HKPI I I H T H T H T H     '           
ZKHUHpDQGq DUHWKHQXPEHURIDXWRUHJUHVVLYHDQGPRYLQJDYHUDJHWHUPV
dLVWKHRUGHURILQWHJUDWLRQ d' UHSUHVHQWVDdWKGLIIHUHQFHGVHULHV tH VWDQGV
IRUWKHZKLWHQRLVHUDQGRPHUURU
,QRUGHUWRLGHQWLI\pdDQGqZHVKRXOGXVHWKHXQLWURRWWHVWWRGHWHUPLQH
d¿UVW,QWKLVSDSHUZHDSSO\WKH$XJPHQWHG'LFNH\)XOOHU$') WHVWWR
H[DPLQHWKLVRUGHUpDQGqDUHGHWHUPLQHGE\ORRNLQJDWWKHDXWRFRUUHODWLRQ
$& IXQFWLRQ DQG SDUWLDO DXWRFRUUHODWLRQ 3$& SORWV RI WKHd WLPHV
GLIIHUHQFHGVHULHV
7KHVHDVRQDODXWRUHJUHVVLYH6$5DQGVHDVRQDOPRYLQJDYHUDJH60$
WHUPVFDQEHLQFOXGHGLQ WKH$5,0$PRGHO LI WKH WLPHVHULHVKDVVHDVRQDO
SDWWHUQV
2. The VAR model
$9HFWRU$XWRUHJUHVVLYH 9$5PRGHO FDQ EH XVHG WR DQDO\]H WKH
UHODWLRQVKLSVDPRQJDQXPEHURIYDULDEOHV7KHPDWKHPDWLFDOSUHVHQWDWLRQRI
%R[DQG-HQNLQV
'LFNH\DQG)XOOHU
%R[DQG-HQNLQV
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WKHEDVLF pODJ9$5pLVDVIROORZV
     t t t p t p tY c Y Y Y H    3 3  3  
ZKHUHYtLVDkGLPHQVLRQDOYHFWRURIWLPHVHULHVYDULDEOHV
i3 DUHPDWULFHV
RIFRHI¿FLHQWVWREHHVWLPDWHGcLVWKHLQWHUFHSWpLVWKHODJOHQJWKDQG
tH LVDQXQREVHUYDEOH]HURPHDQZKLWHQRLVHYHFWRUSURFHVV
,QWKLVVWXG\ZHFRQVLGHUDELYDULDWH9$5PRGHOZLWKWKHJURZWKUDWHRI
FRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG6KHQ]KHQSRUWV(TXDWLRQWKHQ
EHFRPHV
 
 
   
 
2 2 2 2
 
p p
t j t j i t i t
j i
p p
t j t j i t i t
j i
GHK c GHK GSZ
GSZ c GHK GSZ
D E H
D E H
 
  
 
  
   
   
¦ ¦
¦ ¦

ZKHUHGHKtDQGGSZtGHQRWHJURZWKUDWHRIFRQWDLQHUWKURXJKSXWVIRU+RQJ
.RQJDQG6KHQ]KHQSRUWVUHVSHFWLYHO\
3. Intervention analysis
,QWHUYHQWLRQDQDO\VLV LVXVHG WRHVWLPDWHZKHWKHUDFHUWDLQHYHQWKDVDQ
LPSDFWRQD WLPHVHULHVRURQ WKHUHODWLRQVKLSVDPRQJDQXPEHURIVHULHV
:HDSSO\$5,0$LQWHUYHQWLRQDQDO\VLV WRDQDO\]H WKH LPSDFWRI ILQDQFLDO
WVXQDPLRQ+RQJ.RQJSRUWVHSDUDWHO\ZKLOH9$5LQWHUYHQWLRQDQDO\VLVZLOO
EHSHUIRUPHG WRFKHFNZKHWKHU WKH UHODWLRQVKLSEHWZHHQ+RQJ.RQJDQG
6KHQ]KHQSRUWVKDVFKDQJHGDIWHUWKH¿QDQFLDOWVXQDPL
1) ARIMA-intervention analysis
$VGLVFXVVHGDERYH$5,0$LQWHUYHQWLRQ DQDO\VLV LV XVHG WR DQDO\]H
+RQJ.RQJSRUWWKURXJKSXWV%HIRUHFRQGXFWLQJWKLVDQDO\VLVZH¿UVWQHHG
WREXLOGDQ$5,0$PRGHO$IWHUHVWDEOLVKLQJ WKHRULJLQDO$5,0$PRGHO
WKH LQWHUYHQWLRQ WHUPFDQEHDGGHG WR WKLVPRGHOGLUHFWO\:HGHILQH WKH
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LQWHUYHQWLRQWHUPItDV
   

0t
t T
I
t T
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2) VAR-intervention analysis
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WR$5,0$LQWHUYHQWLRQDQDO\VLVZHDOVRQHHGWREXLOGD9$5PRGHO¿UVWDQG
WKHQDGGWKHLQWHUYHQWLRQWHUPWRWKHRULJLQDO9$5PRGHO)RUWKHELYDULDWH
9$5PRGHOZLWKWKHJURZWKUDWHIRU+RQJ.RQJDQG6KHQ]KHQSRUWV9$5
LQWHUYHQWLRQPRGHOFDQEHZULWWHQDV
 

    
 
2 2 2 2 2
 
p p
t t j t j i t i t
j i
p p
t t j t j i t i t
j i
GHK c I GHK GSZ
GSZ c I GHK GSZ
G D E H
G D E H
 
  
 
  
    
    
¦ ¦
¦ ¦

ZKHUHWHUPItLVDERYH
7KHQXOOK\SRWKHVLVRI WKH*UDQJHUFDXVDOLW\ WHVW LQ9$5IUDPHZRUN LV
WRH[DPLQHZKHWKHU  0iE  RU 2 0jD   IRUDOO iDQG j i j «q LQERWK
(TXDWLRQDQG:KHQ  0iE   WKHQXOOK\SRWKHVLV LV WKDW³GSZGRHV
QRW*UDQJHUFDXVHGHK´LQWKH¿UVWUHJUHVVLRQLQ(TXDWLRQDQG7KH
UHMHFWLRQRIWKLVK\SRWKHVLVVXJJHVWVWKDWGSZFDQEHXVHGWRIRUHFDVWGHK
/LNHZLVHZKHQ 2 0jD   WKHQXOOK\SRWKHVLVLVWKDW³GHKGRHVQRW*UDQJHU
FDXVHGSZ´LQWKHVHFRQGUHJUHVVLRQLQ(TXDWLRQDQG
3) Intervention starting time point
,QWHUYHQWLRQDQDO\VLVUHTXLUHVVSHFLI\LQJDVWDUWLQJWLPHSRLQWRUDSHULRG
IRUDQHYHQW&OHDUO\ LQ WKLVVWXG\ZHVKRXOGFKRRVHD WLPHSHULRGDV WKH
KDSSHQLQJSHULRGIRUWKH¿QDQFLDOWVXQDPL:H¿UVWFKRRVHWKHHQGWLPHSRLQW
RIWKLVSHULRG%\H[DPLQLQJWKHGDWDVHULHV2FWZDVFKRVHQDVWKLVWLPH
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SRLQWEHFDXVHWKHFRQWDLQHUWKURXJKSXWVVKRZHGUHFRYHU\RUDSRVLWLYHJURZWK
IRUERWK+RQJ.RQJDQG6KHQ]KHQSRUWV:HWKHQFKRRVHWKHVWDUWLQJWLPH
SRLQW$VPHQWLRQHGHDUOLHUWKHVXESULPHFULVLVLQWKH8QLWH6WDWHVKDSSHQHG
RQ-XODQGWKHQVSUHDGWRRWKHUFRXQWULHVLQFOXGLQJ&KLQD,Q6HSW
&KLQDFXW LQWHUHVWUDWHV WRFRQWURO WKHUHFHVVLRQRI WKHHFRQRP\7KXVDQ\
WLPHSRLQWEHWZHHQ-XODQG6HSFRXOGEHWKHVWDUWLQJWLPHSRLQW
IRUWKLVLVVXHEHFDXVHZHGRQRWNQRZZKHQWKH¿QDQFLDOWVXQDPLLPSDFWHG
WKHFRQWDLQHU WKURXJKSXWH[DFWO\$VDUHVXOW LIZHGHQRWH WKH WLPHSHULRG
RI WKHILQDQFLDO WVXQDPLE\ Dt  LWVKRXOGEHH[DPLQHGLQWKHSHULRGIURPD
VWDUWLQJWLPHSRLQW DWR2FWZKHUH   D Jul Aug Sep  
:HXVHWKHIROORZLQJHTXDWLRQWRUHSUHVHQWWKLVLQWHUYHQWLRQWHUP
    
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ZKHUH
Dt
I UHSUHVHQWVWKHLQWHUYHQWLRQWHUPHYHQWD LVWKHVWDUWLQJSRLQWRI
WKH¿QDQFLDOWVXQDPLFRQVLGHUHGLQWKHDQDO\VLVGDWLQJIURP-XOWR6HS
 Dt VWDQGVIRUWKHWLPHSHULRGRIWKH¿QDQFLDOWVXQDPL
III. Empirical Results
1. Data
:HFROOHFWHGPRQWKO\FRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG6KHQ]KHQ
SRUWV IURP&HQVXV DQG6WDWLVWLFV'HSDUWPHQW &	6' RI+RQJ.RQJ
*RYHUQPHQWDQG&(,&&KLQDGDWDEDVH)RUFRQYHQLHQFHZHXVHHKPDQG 
SZPWRGHQRWHWKHFRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG6KHQ]KHQSRUWV
UHVSHFWLYHO\HKPDQG SZPFRYHUWKHSHULRGIURP-DQWR'HFDQG
DUHTXRWHGLQ7(8V
:H¿UVWSORWHKPDQGSZP WRREWDLQD¿UVWLQGLFDWLRQRIWKHGDWDVHULHVLQ
)LJXUH:HFDQFOHDUO\REVHUYH WKDW WKHFRQWDLQHU WKURXJKSXWV IRU+RQJ
.RQJDQG6KHQ]KHQSRUWVKDYHQRFRQVWDQWPHDQYDOXHVZKLFKLPSO\WKDW
6RXUFHKWWSVFLQIRJRYKN
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WKH\DUHPRUHOLNHO\WRVDWLVI\DQRQVWDWLRQDU\SURFHVV,QDGGLWLRQHDFKRI
WKHVHULHVH[KLELWVWKHVHDVRQDOSDWWHUQ+HQFHZHFDOFXODWHWKH\HDURQ\HDU
JURZWKUDWHVRIWKHRULJLQDOGDWDVHULHVZKLFKDUHGHQRWHGDVGHKDQG GSZ
DFFRUGLQJO\FRYHUHGWKHSHULRGIURP-DQWR'HF
2XUWHVWVZLOO¿UVWFRQVLGHUWKHFRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJSRUW
VHSDUDWHO\ZKLFK UHTXLUHV WKHRULJLQDOGDWD VHULHVRIHKP:HZLOO WKHQ
FRPSDUH+RQJ.RQJSRUWZLWK6KHQ]KHQSRUWXVLQJ WKH WUDQVIRUPHGGDWD
VHULHVRIGHKDQGGSZ
)LJXUH!&RQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG6KHQ]KHQSRUWV
:H¿UVWDSSO\WKH$')WHVWWRFKHFNWKHRUGHURIWKHVHWLPHVHULHV7KHQXOO
K\SRWKHVLVIRU WKLV WHVW LV WKDW WKHRULJLQDOVHULHVVDWLVILHGIdSURFHVV)RU
H[DPSOH LId WKHQXOOK\SRWKHVLV LV WKDW WKHRULJLQDOGDWDVHULHVVDWLVILHV
ISURFHVVQDPHO\LWLVDVWDWLRQDU\GDWDVHULHV5HMHFWLRQRIWKLVK\SRWKHVLV
LQGLFDWHVWKHVHULHVLVQRQVWDWLRQDU\DQGLWVLQWHJUDWHGRUGHUQHHGWREHIXUWKHU
GHWHUPLQHG
0
400
800
1,200
1,600
2,000
2,400
99 00 01 02 03 04 05 06 07 08 09 10
HKP SZP
268
The Impact of the Financial Tsunami on Hong Kong Port
7DEOH!$')WHVWUHVXOWV
9DULDEOHV 7LPH3HULRGV $')7HVW 7\SH
&ULWLFDO
YDOXH 3URE
HKP 0a0  &  
ǻHKP 0a0  &  
GHK 0a0  &  
0a0  &  
0a0  &  
0a0  &  
GSZ 0a0  &  
0a0  &  
0a0  &  
0a0  &  
1RWHV
HKPUHSUHVHQWVWKHFRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJSRUWZKLOHGHKGSZDQGGGZVWDQG
IRUWKH\HDURQ\HDUJURZWKUDWHVIRU+RQJ.RQJ6KHQ]KHQDQG*XDQJ]KRXSRUWVUHVSHFWLYHO\
ǻVWDQGVIRUWKH¿UVWGLIIHUHQFHYDOXH
UHSUHVHQWVFRQVWDQWWUHQG
GHQRWHVUHMHFWLRQRIQXOOK\SRWKHVLVDWVLJQL¿FDQWOHYHO
5HVXOWV LQ7DEOHVXPPDUL]HG WKH$')WHVW UHVXOWV ,W VKRZV WKDWHKP
LVQRQVWDWLRQDU\ LQ OHYHOVEXW LVVWDWLRQDU\ LQ WKHLU ILUVWGLIIHUHQFHYDOXHV
LHHKP VDWLVILHG I SURFHVV)RUGHKDQGGSZ UHVXOWV IURP$')DUH
LQFRQVLVWHQWZLWKGLIIHUHQWWLPHSHULRGV6SHFL¿FDOO\GHKDQGGSZDUHERWK
VWDWLRQDU\RQO\ LQ WKHSHULRGIURP-DQWR'HF7RILW WKH9$5
PRGHOZHZLOODSSO\GHKDQGGSZLQWKHSHULRGRI-DQWR'HF
WRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ+RQJ.RQJDQG6KHQ]KHQSRUWV
2. The ARIMA model for HKP
:HILUVWFRQVLGHU WKHFRQWDLQHU WKURXJKSXWIRU+RQJ.RQJSRUW7REXLOG
DQ$5,0$pdqPRGHO WKHRUGHURILQWHJUDWLRQd LVGHWHUPLQHG¿UVW$')
WHVWUHVXOWVLQ7DEOHVKRZWKDWdHTXDOVWR%\H[DPLQLQJWKH$&DQG3$&
SORWVRIWKH¿UVWGLIIHUHQFHGHKPZHFKRRVH$5,0$ZLWK6$5
DQG60$WHUPVDVRXURULJLQDOPRGHOIRUHKP7KLVRULJLQDOPRGHO LV
QDPHGDV0RGHODQGWKHHVWLPDWLRQUHVXOWVDUHJLYHQLQ7DEOH
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7KHYDOXHLQWKHEUDFNHWLVpYDOXH
GHQRWHVUHMHFWLRQRIQXOOK\SRWKHVLVDWVLJQL¿FDQWOHYHO
,QWKHQH[WVWHSZHSHUIRUPWKHIRUHFDVWLQJRIWKHFRQWDLQHUWKURXJKSXWIRU
+RQJ.RQJSRUW:HFKRRVH-DQWR'HFDVWKHIRUHFDVWLQJSHULRG
WRFRPSDUHZLWKWKHDFWXDOHKPYDOXHV7KHRQHVWHSDKHDGVWDWLFIRUHFDVWLV
DSSOLHGVLQFHLW LVPRUHDFFXUDWHWKDQWKHG\QDPLFIRUHFDVWPHWKRG5HVXOWV
DERYHLQ7DEOHVKRZWKDW DtI LVVLJQL¿FDQWDWOHYHOZKHQ D=May.2008, 
Jun.2008,ǜǜǜ, Sep.2008+HQFHZHFRPSDUHWKHIRUHFDVWLQJDELOLW\RI$5,0$
LQWHUYHQWLRQPRGHOVZLWK D=May.2008, Jun.2008,ǜǜǜ, Sep.2008 WRFKRRVHD
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VXSHULRUPRGHOWRIRUHFDVWWKHFRQWDLQHUWKURXJKSXWIRU+RQJ.RQJSRUW
7DEOH  JLYHV WKH0HDQ$EVROXWH(UURU 0$( DQG0HDQ$EVROXWH
3HUFHQW (UURU 0$3( IURP WKH$5,0$LQWHUYHQWLRQPRGHOVZLWK
   D May Jun Sep   DQG WKHRULJLQDO$5,0$PRGHO
ZLWKRXWWKHLQWHUYHQWLRQWHUP$VLWVKRZV$5,0$LQWHUYHQWLRQPRGHOVDUH
EHWWHU WKDQ WKHRULJLQDO$5,0$PRGHO IRUSUHGLFWLQJ WKH+RQJ.RQJSRUW
FRQWDLQHUWKURXJKSXW5HVXOWVLQ7DEOHVKRZWKDWZKHQ D Aug  WKH
$5,0$LQWHUYHQWLRQPRGHO LV VXSHULRU WR WKHRWKHUVE\FRPSDULQJ LWVR2
DQG$,&ZKHUHDVWKHPRGHOZLWK D Sep SHUIRUPVEHWWHUIRUHFDVWLQJ
DELOLW\WKDQWKHRWKHUVE\FRPSDULQJWKHYDOXHVRI0$(DQG0$3(,QRUGHU
WRH[DPLQHZKLFKRIWKHWZRPRGHOVKDVDEHWWHUIRUHFDVWLQJDELOLW\ZHGHQRWH
WKHPRGHOZLWKD=$XJDV0RGHODQGWKHPRGHOZLWKD=6HS
DV0RGHO:HFRPSDUHWKHIRUHFDVWLQJUHVXOWVGUDZQIURP0RGHO0RGHO
DQG0RGHOZLWKWKHDFWXDOYDOXHVRIHKPLQ)LJXUH7KHVROLGOLQHZLWK
EODFNFRORUUHSUHVHQWVDFWXDOHKPZKLOH WKHGDVKHGOLQHVZLWKJUHHQEOXH
DQGUHGFRORUUHSUHVHQW WKHIRUHFDVWLQJUHVXOWVIURP0RGHO0RGHODQG
0RGHOUHVSHFWLYHO\&OHDUO\UHVXOWVIURP0RGHODUHPXFKFORVHUWRWKH
DFWXDOYDOXHVRIHKP7RFRQFOXGH WKH$5,0$LQWHUYHQWLRQPRGHOZLWK
LQWHUYHQWLRQWHUPIURP6HSWR2FWLVDVXSHULRUPRGHOWRIRUHFDVW
WKHIXWXUHHKP
7DEOH!0$(DQG0$3(IURPWKHIRUHFDVWLQJPRGHOIRU+.3
0RGHO 0RGHOZLWK Dt
I
  DMay t Oct  
0RGHOZLWK DtI
  DJun t Oct  
0$( 0$3( 0$( 0$3( 0$( 0$3(
     
0RGHOZLWK DtI
  DJul t Oct  
0RGHOZLWK DtI
  DAug t Oct  
0RGHOZLWK DtI
  DSep t Oct  
0$( 0$3( 0$( 0$3( 0$( 0$3(
     
1RWHV 
 DtI UHSUHVHQWVWKHLQWHUYHQWLRQWHUP Dt GHQRWHVWKHKDSSHQLQJSHULRGRI¿QDQFLDOWVXQDPL
0$(LVPHDQDEVROXWHHUURUDQG0$3(LVPHDQDEVROXWHSHUFHQWHUURU
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)LJXUH!&RPSDULVRQRIIRUHFDVWLQJUHVXOWVZLWKGLIIHUHQWPRGHOVRI+.3
7KHLPSDFWRIWKH¿QDQFLDOWVXQDPLRQ+RQJ.RQJDQG6KHQ]KHQSRUWV
,Q WKLVVHFWLRQZHFRPSDUH WKH LPSDFWRI WKHILQDQFLDO WVXQDPLRQ+RQJ
.RQJDQG6KHQ]KHQSRUWV:HFRQVLGHUHG WKH\HDURQ\HDUJURZWKUDWHRI
FRQWDLQHU WKURXJKSXWV IRU WKHVH WZRSRUWV WRHOLPLQDWH WKHQRQVWDWLRQDU\
SUREOHPRI WKHRULJLQDOGDWD5HVXOWV LQ7DEOHVKRZWKDWGSZDQGGHK
DUHVWDWLRQDU\RQO\ LQ WKHSHULRG IURP-DQ WR'HF7KXVZH
ZLOOEXLOGDQRULJLQDO9$5PRGHOZLWKRXW LQWHUYHQWLRQ WHUPQDPHO\ WKH
9$5GHKGSZ LQ WKHVDPSOHSHULRG IURP-DQ WR'HF7KH
HVWLPDWLRQUHVXOWVRI9$5GHKGSZDUHVKRZHGLQ7DEOH
:H WKHQ LQFOXGH WKH LQWHUYHQWLRQ WHUPV LQ WKHRULJLQDO9$5GHKGSZ
PRGHO(VWLPDWLRQ UHVXOWVDUHVXPPDUL]HG LQ7DEOH7KHFRHIILFLHQWVRI
Dt
I VKRZWKDWWKHGHJUHHRIWKHLPSDFWRI¿QDQFLDOWVXQDPLDQGWKH*UDQJHU
FDXVDOLW\WHVWUHVXOWVVXJJHVWWKHUHODWLRQVKLSVEHWZHHQWKHSRUWV
)URP7DEOHZHFDQREVHUYHWKDW WKH LQIOXHQFHRI WKHILQDQFLDO WVXQDPL
GLVSOD\HGRQ6KHQ]KHQSRUW HDUOLHU WKDQ+RQJ.RQJSRUW EHFDXVH WKH
FRHIILFLHQWRI DtI LV VLJQLILFDQW DW OHYHO HYHQ IURP-DQ LQGSZ
HTXDWLRQ)RUWKH+RQJ.RQJSRUW WKHVLJQL¿FDQW LPSDFWVWDUWHGIURP0DU
ZKLFKLVODUJHO\LQOLQHZLWKWKHUHVXOWVIURPWKH$5,0$LQWHUYHQWLRQ
PRGHO



2000
2200

2FW 'HF )HE $SU -XQ $XJ 2FW 'HF
$FWXDO+.3 +.3IURP2ULJLQDO0RGHO
+.3IURP0RGHO +.3IURP0RGHO
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7DEOH!2ULJLQDO9$5PRGHOIRU+RQJ.RQJDQG6KHQ]KHQSRUWV
9$5GHKGSZ
C GHKt GHK t GSZ t GSZ t
GHK t     
GSZ t     
*UDQJHU&DXVDOLW\7HVW5HVXOW
+0 GSZo GHK GHKo GSZ
pYDOXH  
1RWHV
GHKDQGGSZ UHSUHVHQWWKH\HDURQ\HDUJURZWKUDWHVRIFRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG
6KHQ]KHQSRUWVUHVSHFWLYHO\
³o ´PHDQV³GRHVQRW*UDQJHUFDXVH´
GHQRWHVUHMHFWLRQRIQXOOK\SRWKHVLVDWVLJQL¿FDQWOHYHO
7KH¿QGLQJVKHUHLQGLFDWHWKDWWKHLPSDFWRIWKH¿QDQFLDOWVXQDPLRQ+RQJ
.RQJSRUWVKRXOGEHFRQVLGHUHGHDUOLHUDURXQG$SU
)LJXUHSORWVWKHFRHI¿FLHQWVRI DtI GUDZQIURP9$5LQWHUYHQWLRQPRGHOV
WRFRPSDUHWKHLPSDFWVFDOHVRQWZRSRUWV$VLWVKRZVWKH¿QDQFLDOWVXQDPL
KDVDQHJDWLYH LQIOXHQFHRQHLWKHU+RQJ.RQJRU6KHQ]KHQSRUW$URXQG
0DUZKHQWKH¿QDQFLDOWVXQDPLDUULYHGLQ&KLQDLWVLQÀXHQFHEHFDPH
JUHDWHUDQGJUHDWHURQWKHSRUWDQGVKLSSLQJLQGXVWU\'HHSHVW LPSDFW OHYHO
DOVRDSSHDUHGDURXQG$XJDQG6HSW IRU6KHQ]KHQSRUW*HQHUDOO\
VSHDNLQJ6KHQ]KHQSRUW VXIIHUHGDKDUGHU WLPH WKDQ+RQJ.RQJSRUWE\
WKH¿QDQFLDO WVXQDPLHVSHFLDOO\LQWKH\HDU2XUUHVXOWVLQGLFDWHWKDW
E\ WKH LQIOXHQFHRI WKHILQDQFLDO WVXQDPL WKHVKXWWLQJGRZQRIHQWHUSULVHV
HOLPLQDWHGWKHH[SRUWGHPDQGIRUWKH6KHQ]KHQSRUW6LQFHPRUHWKDQRI
WKHLQWHUQDWLRQDOFRQWDLQHUOLQHUURXWHVDUHWR$PHULFDDQG(XURSH6KHQ]KHQ
SRUWLVPRUHVHQVLWLYHWRWKLVZRUOGZLGH¿QDQFLDOWVXQDPLVKRZLQJWKHGHHSHU
LPSDFWLQ)LJXUH
&RPSDULQJWKH*UDQJHUFDXVDOLW\WHVWUHVXOWVLQ7DEOHDQG7DEOHZH¿QG
WKDW LIZHGRQRW WDNHWKHLQIOXHQFHRIILQDQFLDO WVXQDPLLQWRDFFRXQWGSZ
*UDQJHUFDXVHVGHK7KLVGLUHFWLRQRI*UDQJHUFDXVDOLW\UHVXOW LV WKHVDPH
DVWKHUHVXOWLQ/LXHWDOZLWKRXWFRQVLGHULQJWKHGHPDQGHIIHFWQDPHO\WKH
FRQWDLQHUWKURXJKSXWIRU6KHQ]KHQSRUWKDVDSRVLWLYHLPSDFWRQ+RQJ.RQJ
SRUW:HKDYHPHQWLRQHG WKDW6KHQ]KHQDQG+RQJ.RQJSRUWVVKDUHGD
/LXHWDO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FRPPRQGHPDQGVRXUFH0DMRULW\RISRUWFDOOVRI6KHQ]KHQSRUWDOVRFDOO
DW+RQJ.RQJSRUW7KXVUHH[SRUWSOD\VDQLPSRUWDQWUROHIRU+RQJ.RQJ
SRUWZKLOHIRU WKHSURVSHFWV LQ6KHQ]KHQSRUWH[SRUWVDFFRXQWVIRUDKLJK
SHUFHQWDJH+RZHYHU WKH*UDQJHUFDXVDOLW\UHVXOWVIURP9$5LQWHUYHQWLRQ
GHKGSZVKRZWKDWQR*UDQJHUFDXVDOLW\FDQEHIRXQGEHWZHHQ6KHQ]KHQ
DQG+RQJ.RQJSRUWV,WVKRZVWKDWWKHVHWZRSRUWVEHFDPHPRUHLQGHSHQGHQW
DIWHUWKH¿QDQFLDOWVXQDPL7KHFKDQJHVRI*UDQJHUFDXVDOLW\EHWZHHQ+RQJ
.RQJDQG6KHQ]KHQSRUWV LQGLFDWH WKDW WKHILQDQFLDO WVXQDPLGHFUHDVHGWKH
GHPDQGVRIWKHLQWHUQDWLRQDOWUDGHZKLFKLQWXUQLQÀXHQFHGWKHUHODWLRQVKLS
EHWZHHQ+RQJ.RQJDQG6KHQ]KHQSRUWV7KLV¿QGLQJIXUWKHUGHPRQVWUDWHV
WKDWGHPDQGLV WKHNH\IDFWRU LQIOXHQFHGWKHG\QDPLFUHODWLRQVKLSEHWZHHQ
+RQJ.RQJDQG6KHQ]KHQSRUWVLQ/LXHWDO
)LJXUH!&RPSDULVRQRILPSDFWRI¿QDQFLDOWVXQDPLRQ+RQJ.RQJDQG6KHQ]KHQSRUWV





0
-XO 6HS 1RY -DQ 0DU 0D\ -XO 6HS
&RHRI'XPLQ*+.PRGHO &RHRI'XPLQ*6=PRGHO
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7DEOH!(VWLPDWLRQUHVXOWVIURP9$5*+.*6=LQWHUYHQWLRQPRGHO
3HULRGRI Dt C GHKt GHKt GSZt GSZt DtI *UDQJHU&DXVDOLW\7HVW5HVXOWV
 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  GHKo GSZ 
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1RWHV
 DtI UHSUHVHQWVWKHLQWHUYHQWLRQWHUP Dt GHQRWHVWKHKDSSHQLQJSHULRGRI¿QDQFLDOWVXQDPLGHKDQG 
    GSZUHSUHVHQWWKH\HDURQ\HDUJURZWKUDWHVRIFRQWDLQHUWKURXJKSXWVIRU+RQJ.RQJDQG6KHQ]KHQSRUWV
³o ´PHDQV³GRHVQRW*UDQJHUFDXVH´
GHQRWHVUHMHFWLRQRIQXOOK\SRWKHVLVDWVLJQL¿FDQWOHYHO
276
The Impact of the Financial Tsunami on Hong Kong Port
IV. Conclusions
7KHJOREDO UHFHVVLRQ LQKDVD VLJQLILFDQW LPSDFWRQ WKHSRUW DQG
VKLSSLQJLQGXVWU\:HHPSOR\WKHLQWHUYHQWLRQDQDO\VLV WRVWXG\WKHLPSDFW
RI WKHZRUOGZLGHILQDQFLDO WVXQDPLRQ WKHFRQWDLQHU WKURXJKSXWIRU+RQJ
.RQJSRUWTXDQWLWDWLYHO\(PSLULFDOZRUNVDUHFDUULHGRXW LQ WZRDVSHFWV
)LUVW$5,0$LQWHUYHQWLRQDQDO\VLV LVDSSOLHGWRH[DPLQH+RQJ.RQJSRUW
VHSDUDWHO\(YLGHQFHV IURP WKLVSDUW UHYHDO WKDW WKHDFWXDO LPSDFWRI WKH
ILQDQFLDO WVXQDPLRQ+RQJ.RQJSRUWZDVVLJQLILFDQWDURXQG$SU WR0D\
ZKLFKLVPXFKHDUOLHUWKDQWKHREVHUYDEOHGHFUHDVHIURPWKHWKURXJKSXW
GDWDVHULHV$5,0$LQWHUYHQWLRQPRGHOVKRZVDEHWWHU IRUHFDVWLQJDELOLW\
WKDQ WKH$5,0$PRGHOZLWKRXW WKH LQWHUYHQWLRQ WHUP6HFRQG9$5
LQWHUYHQWLRQPRGHO LVHPSOR\HGWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ+RQJ
.RQJDQG6KHQ]KHQSRUWV7KHILQGLQJVIURPWKLVSDUW IXUWKHUGHPRQVWUDWH
RXUFRQFOXVLRQIURP$5,0$LQWHUYHQWLRQPRGHOQDPHO\WKHDFWXDO LPSDFW
RI WKH ILQDQFLDO WVXQDPLKDSSHQV HDUOLHU WKDQZHFDQREVHUYH VLQFH WKH
LPSDFWGLVSOD\RQ6KHQ]KHQSRUWIURP-DQ7KHVH¿QGLQJVUHPLQGWKH
UHVHDUFKHUVWKDWZKHQFRQVLGHULQJWKHLPSDFWRI¿QDQFLDOWVXQDPLRQHVKRXOG
QRWFDVXDOO\FKRRVHDUHVHDUFKSHULRGEDVHGRQWKHYLVXDOREVHUYDWLRQIURPWKH
GDWD%\FRPSDULQJWKHLPSDFWRQ+RQJ.RQJDQG6KHQ]KHQSRUWVZHIRXQG
WKDW6KHQ]KHQSRUWZDVPRUHVHQVLWLYHWRWKLV¿QDQFLDOWVXQDPLEHFDXVHRILWV
H[SRUWGULYHQHFRQRP\7KHUHODWLRQVKLSEHWZHHQ+RQJ.RQJDQG6KHQ]KHQ
SRUWVDOVRFKDQJHGDIWHUWKH¿QDQFLDOWVXQDPL7KH\EHFDPHOHVVGHSHQGHQWRI
HDFKRWKHU,W LPSOLHVWKDWGHPDQGLVDNH\IDFWRULQÀXHQFHGWKHUHODWLRQVKLS
EHWZHHQ+RQJ.RQJDQG6KHQ]KHQSRUWV
4XDQWLWDWLYH DQDO\VLV RQ D ILQDQFLDO FULVLV LV UHODWLYHO\ OLPLWHG LQ WKH
OLWHUDWXUH,QVRPHFDVHVWKLVNLQGRIUDQGRPHYHQWKDVDZRUOGZLGHLQÀXHQFH
DQGLVKDUGWRLGHQWLI\WKHH[DFWWLPHZKHQLWKDSSHQHGDVLVWKHFDVHRIWKH
¿QDQFLDOWVXQDPLLQ3DVWVWXGLHVXVXDOO\GH¿QHWKLVSHULRGLQDGYDQFH
2XUZRUNDSSOLHGDQHZPHWKRGWRDGGUHVVWKLVLVVXHDQGWKHHYLGHQFHVIURP
RXUZRUNVXJJHVWWKDWWKLVSHULRGVKRXOGEHFKRVHQFDUHIXOO\
:HIRFXVHGRQWKH LPSDFWRIILQDQFLDO WVXQDPLRQ+RQJ.RQJSRUWVLQFH
+RQJ.RQJSRUW¶VFRPSHWLWLRQDELOLW\IDGHVJUDGXDOO\LQWKHVH\HDUV7KHIDVW
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GHYHORSPHQWRIWKHQHDUE\SRUWVVXFKDV6KHQ]KHQDQG*XDQJ]KRXSRUWVSXW
+RQJ.RQJSRUWXQGHUDWUHPHQGRXVSUHVVXUH+RZWRFRSHZLWKWKHWKUHDWV
DQGKRZWR IDFH WKHFRPSHWLWLRQE\ WKHRWKHUSRUWV LQ35'DUH LPSRUWDQW
LVVXHVUHTXLULQJIXUWKHUDQDO\]HXUJHQWO\*
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